In osteoarthritis, articular cartilage is eroded by an imbalance between catabolic and anabolic cellular processes. This results in a net loss of extracellular matrix molecules, such as chondroitin sulfate (CS) and hyaluronic acid (HA), which are critical to the ability of cartilage to withstand physical activity. Previous studies have attempted to characterize the metabolic differences between "normal" and "osteoarthritic" human cartilage primarily by assessing donor tissue in various in vitro models. However, in vitro results can be problematic since the recovery of human cartilage biopsies often injures chondrocytes. Moreover, articular cartilage interacts with surrounding tissues in vivo, such as bone, joint capsule, and synovial fluid, all of which influence the tissue phenotype. An in vivo assay has been developed for animal models in which the stable isotope deuterium from heavy water ( 2 H 2 O) is incorporated into newly-synthesized glycosaminoglycan extracted either from articular cartilage or synovial fluid. The objective of this study was to modify this in vivo assay for use in people to determine the physiological synthesis rates of CS and HA in human articular cartilage after obtaining either cartilage biopsies or synovial fluid (SF) aspirates.
ular cartilage from normal rabbits and dogs, it is unclear whether this would also hold in pathogenic joint conditions, where the abnormal joint environment may play a critical role in regulating cartilage metabolism. Indeed, regulatory factors associated with traumatic knee injury may have stimulated the cartilage studied here, since previous animal studies, using both this method and in vitro approaches, have demonstrated that mechanical instability can induce a hypertrophic repair response in articular cartilage. Additional work including a proper "normal" control group of patients may elucidate the stimulatory effects of ACL tear as well as provide a framework for evaluating any metabolic alterations that occur during OA progression and therapeutic intervention.<\>> Evaluation of "normal" human cartilage would be facilitated by an ability to measure cartilage GAG synthesis from SF aspirates. The majority of CS in SF is typically bound to aggrecan, indicating that it originates from articular cartilage. In previous rat studies, we have observed that increased fractional CS synthesis due to mechanical instability is also reflected in the CS collected in synovial fluid aspirates, suggesting that the breakdown products in the SF may provide a representative biopsy of the underlying cartilage. In humans, however, the data from this study did not support the notion that the CS in SF aspirates can be used to quantitatively infer CS synthesis of the joint cartilage. In the same fashion, this method of directly measuring cartilage matrix synthesis would be useful in validating other SF or circulating biomarkers. 
